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1
HYDRAULIC DAMPER BEARING

FIELD OF THE INVENTION

The present mvention relates to the attenuation or damp-
ing of movement. More specifically the present invention
regards method and apparatus for hydraulically damping
motion between a first anchoring unit and a second anchor-
Ing unit.

BACKGROUND

The 1nvention relates to a hydraulic damper bearing
having a first anchoring unit and a second anchoring unit
moveable 1n relation to the first anchoring unit; a spring
component working between the first and the second anchor-
ing unit; an operating chamber filled with damping fluid, and
an equalizing chamber separated from the operating cham-
ber and connected to the operating chamber via a fluid-
conducting damping duct bordered by a duct wall, the
volume of the operating chamber being changed during the
relative motion of the first and second anchoring units, so
that damping fluid 1s moved in the damping duct between
equalizing chamber and operating chamber; and a displacing
clement arranged on the first anchoring unit, which displac-
ing element extends i1nto the operating chamber and 1is
moveable with the first anchoring unit relative to the second
anchoring unit.

An hydraulic damper bearing 1s described in German
Patent Application 196 20 971 Al. Through such a bearing,
low-frequency oscillations can be reduced on the basis of
resonance reactions of the damping fluid 1n the damping
duct. It 1s desirable 1n this context that the damping duct be
as long as possible 1n order to increase the mass of the tluid
moved 1n the damping duct. A long damping duct according
to the method known from German Patent Application 196
20 971 Al results 1n a large height of the hydraulic bearing.
Such a height 1s then disadvantageous when the installation
space 1s limited, as for example 1n an engine compartment.

SUMMARY OF THE INVENTION

An object of the present invention 1s to 1improve a hydrau-
lic damper bearing 1n such a way that a long damping duct
1s achieved with a concomitant small height of the bearing.

On the basis of the design according to the present
invention, the displacing element effects a lengthening of the
damping duct without increasing the height of the bearing.
The displacing element can be so constructed that 1t does not
lengthen the duct 1n an elastically non-deflected state and
lengthens the duct in a partially or fully elastically detlected
state of the bearing. In the lengthened damping duct a
relatively large amount of damping fluid 1s taken 1n, which
increases the effectiveness of the resultant vibration damp-
ing.

According to an embodiment of the invention the dis-
placing element 1s formed as a stop, which limits the
movement between the first and second anchoring unit.

A particularly long damping duct 1s achieved 1n that some
sections of the duct wall of the damping duct are formed by
a support unit arranged on the second anchoring unit. In this
manner a long damping duct can be formed, whose duct wall
1s formed 1n a first section by the support unit and in a second
section by the displacing element, optionally together with
the support unit.

According to another alternative embodiment of the
present invention, the displacing element 1n a partially
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clastically deflected state of the bearing 1s adjacent to the
second support unit with a first contact section, which forms
a first section of the duct wall. It 1s thereby achieved that,
¢.g., the damping duct i1s lengthened via the displacing
clement with the bearing under nominal load, while this 1s
not the case with the bearing under no load.

According to another alternative embodiment of the
invention, the first contact section adjacent to the support
unit 1s elastically deformed during the relative motion of the
first anchoring unit with respect to the second anchoring
unit. Consequently, a relative movement of the first and
second anchoring units 1s only insignificantly or not at all

hindered.

It has been proved to be advantageous that the first contact
section extends to the second support unit in the axial
direction of the bearing. Consequently, the contact section
forms a duct wall oriented essentially parallel to the axial
direction of the bearing.

According to another embodiment of the present
invention, the displacing element has a second contact
section extending in the radial direction of the bearing,
which contact section forms a second section of the duct
wall and 1s adjacent to the second anchoring unit. The
second contact section 1s flexible 1n order to enable trans-
verse movements of the first anchoring unit with respect to
the second anchoring unit.

The manufacture of the hydraulic bearing 1s simplified 1n
that the second anchoring unit 1n the area of contact with the
second contact section 1s covered with a sealing cover layer,
in particular made from elastomer.

A further improvement 1s achieved 1n that a duct outlet 1s
formed 1n the first contact section that connects the damping
duct to the operating chamber.

The strength of the displacing element 1s improved 1n that
the displacing element has a support unit embedded in
clastomer and manufacturing costs can be lowered by
designing the displacing element as one piece.

A Tfurther improvement of vibration insulation can be
achieved 1n that the displacing element 1n the operating
chamber divides up a fluid duct bordering the spring com-
ponent. The damping duct in the fluid duct together with the
spring component working as a distending spring forms a
system capable of vibration. This system can be tuned 1n a
manner that results 1n the vibration damping of a certain
frequency.

According to yet another alternative embodiment of the
present invention, the fluid duct 1s connected to the operating
chamber so the fluid can flow via an opening formed 1n the
displacing element. Such an opening influences the reso-
nance frequency of the damping fluid 1n the fluid duct. The
opening can also be made lockable by the second contact
section of the displacing element extending in the radial
direction of the bearing. In this case, if a certain pressure
difference between the damping duct and the fluid duct were
exceeded, the second contact section would release the
otherwise closed opening.

A connection between the fluid chamber and the operating
chamber 1s advantageously produced by an opening which 1s
provided 1n the second contact section and by the duct outlet,
the duct outlet and the opening being arranged adjacent to
cach other in particular.

The vibration insulating qualities of the bearing can be
further improved in that a partition exposed to damping fluid
1s provided to separate the operating chamber from the
equalizing chamber. The partition can be formed 1n particu-
lar as a flexible membrane.
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In this case a long damping duct 1s achieved 1n that at least
some sections of the partition are radially enclosed by the
damping duct.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 shows a cross-section through a bearing according,
o the present 1nvention.

FIG. 2 shows a cross-section through a bearing according,
to the present invention 1n another embodiment.

DETAILED DESCRIPTION

In FIG. 1 a hydraulic damper bearing 1 1s shown with a
first anchoring unit 2 and a second anchoring unit 3 move-
able relative to the first anchoring unit 2. The bearing can be
connected, ¢.g., to the engine and to the chassis (not shown)
via the first and second anchoring units 2, 3 made from
metal, there being a fastening via bores 4 and 3.

Between first and second anchoring units 2, 3 a spring
component 6 1s provided, which 1s designed as a rubber
component. The ring-shaped rubber component essentially
has the shape of a truncated cone, the outer end 1n the radial
direction being connected to second anchoring unit 3, and
the 1nner end 1n the radial direction to first anchoring unit 2.
Spring component 6 can be connected to first and second
anchoring units 2, 3 by vulcanization. A support ring 7,
which divides up the rubber component into a radial inner
and radial outer section, 1s included 1n the rubber component
forming spring component 6.

Second anchoring unit 3 has a housing section 8 which
encloses bearing axis 9 1n the form of a ring. Spring
component 6 1s attached to the end of housing section 8
facing the first anchoring unit.

In the space surrounded by the housing section 8 there 1s
an operating chamber 10 and an equalizing chamber 11. The
operating chamber 1s separated from the equalizing chamber
by a partition 12 which 1s mounted on a support unit 13. The
operating chamber and the equalizing chamber are filled
with damping fluid and connected with each other via a
fluid-conducting damping duct 14.

Operating chamber 10 1s delimited by first anchoring unit
2, spring component 6, housing section 8, partition 12 and
support unmit 13. Equalizing chamber 11 1s delimited by the
side of support unit 13 and partition 12 facing away from
operating chamber 10 as well as by an elastic membrane 15
shaped as a bellows.

A displacing element 16 extending into operating cham-
ber 10 1s arranged in the damping fluid on {first anchoring,
unit 2. Displacing element 16 1s moveable together with
anchoring unit 2 relative to second anchoring unit 3.

During a relative movement between first anchoring unit
2 and second anchoring unit 3, the volume of operating
chamber 10 fully filled with damping fluid 1s changed, so
that damping fluid 1s moved by damping duct 14 between
operating chamber 10 and equalizing chamber 11. Elastic
membrane 15 makes it possible for a variable volume of the
damping fluid to be accommodated 1n the equalizing cham-
ber. Upon introduction of vibrations into bearing 1, vibration
reduction 1s achieved so that damping fluid received 1n the
damping duct 14 1s likewise set to vibrate, whenever the
natural frequency of the damping fluid 1s excited 1n damping
duct 14. It 1s advantageous when the mass of the damping
fluid moved 1n fluid duct 14 1s as large as possible. This can
be achieved by a particularly long damping duct 14.

Damping duct 14 has therefore a first section 17 and a
second section 18, which lengthens first section 17.
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First section 17 of damping duct 14 1s formed 1n support
unit 13 and extends 1n a circumferential direction externally
around partition 12. The first section of the damping duct 1s
delimited on one side by support unit 13 and on the other
side by housing section 8 of second anchoring unit 3. First
duct section 17 is opened via a first duct opening 19 into
equalizing chamber 11 and via a second duct opening 20 into
operating chamber 10 and/or to second duct section 18.

Second duct section 18 extends like first duct section 17
in a circumferential direction 1n the shape of a ring along
housing section 8. Second duct section 18 1s delimited on the
one side by displacing element 16 attached to first anchoring
unit 2 and on the other side by support unit 13 attached to
second anchoring unit 3 and housing section 8. Second duct
section 18 1s opened via second duct opening 20 to first duct
section 17 and via third duct opening 21 into operating

chamber 10.

In a loadless, elastically non-detlected state of the bearing,
1, which 1s represented 1n the left-half section of FIG. 1,
displacing element 16 1s not adjacent to support unit 13. In
this case damping duct 14 includes only first duct section 17.

When bearing 1 1s loaded and partially elastically
deflected, displacing element 16 with a first contact section
22 1s adjacent to support unit 13 and with a second contact
section 23 to housing section 8. First and second contact
sections 22, 23 therefore form together with support unit 13
and housing section 8 the duct wall of damping duct 14 1n
second duct section 18.

First and second contact sections 22, 23 are flexible and
allow on one side a relative motion of first and second
anchoring units 2, 3 along and crosswise to bearing axis 9.
First contact section 22 1s formed on the body of displacing
clement 16 and extends 1n the direction of bearing axis 9 to
second support unit 3. First contact section 22 1s so arranged
that 1n the area of the radial outer end of partition wall 12
first section 22 comes 1n contact with support unit 13.

Second contact section 23 extends 1n the radial direction
of the bearing, 1.e., crosswise to bearing axis 9. For an
increase 1n flexibility, section 23 has a corrugated cross-
section proiile. On the radially outer end, the second contact
section has the form of a lip tapering to a point. Housing
section 8 has on its inner wall a covering layer 24, 1n contact
with second contact section 23.

Displacing element 16 1s essentially made of elastomer 25
and has a support unit element 26 made of metal and
embedded 1n the displacer. First and second contact sections
22 and 23 are designed as one piece with the body of
displacing element 16 made of elastomer 25. Displacing
clement 16 1s fastened via a pin 27 to first anchoring unit 2.

In operating chamber 10 displacing element 16 divides off
a Huid duct 28 next to spring component 6. The side of
spring component 6 facing bearing axis 9 and the side of
displacing element 16 facing spring component 6 are essen-
tially parallel. Fluid duct 28 can be connected via an opening
29 to the rest of operating chamber 10. In the example
shown, opening 29 1s closed by second contact section 23 of
displacing element 16. Since this section 23 1s designed to
be tlexible, opening 29 1s released as soon as a considerable
pressure difference builds up between second section 18 of
damping duct 14 and fluid duct 28. Such an opening could
be made in the body of displacing element 16 (not shown).

Partition 12 separating operating chamber 10 from equal-
1zing chamber 11 1s designed as an elastic membrane. It 1s
exposed on both sides to damping fluid. Partition 12 1s held
by retaining sections 30 of support unit 13.

Displacing element 16 1s designed as a stop which limits
the motion between first and second anchoring units 2, 3.
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The displacing element 1s adjacent to support unit 13 1n 1its
lower position, the elastically designed first contact section
22 being bent away 1n a radial direction outward.

Hydraulic damper bearing 1 shown 1n FIG. 2 corresponds
largely to the embodiment shown 1n FIG. 1. Therefore the
same reference numbers are used for corresponding parts.
For hydraulic damper bearing 1 shown 1n FIG. 2, a gap 31
1s provided 1n second contact section 23, which 1s arranged
next to duct outlet 21. In this manner a connection 1s
established between fluid chamber 28 and operating cham-

ber 10.

Various embodiments of the present invention are
described above. These disclosed embodiments are merely
illustrative of the various ways 1n which the present 1nven-
fion may be practiced. Other embodiments, not discussed
above, can also be implemented by those skilled 1n the art
without departing from the spirit and scope of the present
invention.

What 1s claimed 1s:

1. An hydraulic damper bearing comprising:

a first anchoring unait;

a second anchoring unit moveable 1n relation to the first
anchoring unit;

a spring component 1in physical communication with the
first anchoring unit and the second anchoring unit;

an operating chamber 1n physical communication with the
first anchoring unit, the operating chamber containing
damping fluid;

an equalizing chamber m fluid communication with the

operating chamber via a damping duct, the equalizing
chamber containing damping fluid; and

a displacing element 1n physical communication with the
first anchoring unit, the displacing element moveable to

a first position in the operating chamber and movable to

a second position 1n the operating chamber, the dis-

placing element having a first contact section and a

second contact section wherein the damping duct has a

first section and a second section extending 1n a cir-

cumferential direction, the first section being formed 1n

a support situated between the equalizing chamber and
the operating chamber, and the second section being at
least partially formed by the first contact section and
the second contact section of the displacing element.

2. The hydraulic damper of claim 1 wherein the displacing
clement 1s adapted to limit the relative movement between
the first anchoring unit and the second anchoring unait.

3. The hydraulic damper of claim 1 wherein a second side
of the damping duct 1s formed by a support unit connected
to the second anchoring unit.

4. The hydraulic damper of claim 1 wherein the displacing,
clement 1s elastically deflected when 1n the second position.

5. The hydraulic damper of claim 4 wherein the hydraulic
damper 1s adapted to deform elastically during the relative
movement between the first anchoring unit and the second
anchoring unit.

6. The hydraulic damper of claim 5 wherein the first
contact section extends in an axial direction relative to an
axis of movement between the first anchoring unit and the
second anchoring unait.

7. The hydraulic damper of claim 1 wherein the displacing
clement 1s adapted to form a side of the damping duct when
the displacing element 1s in the second -position.

8. The hydraulic damper of claim 7 wherein the side of the
damping duct formed by the displacing element 1s flexible.

9. The hydraulic damper of claim 1 wherein the displacing
clement 1s elastically deformable.
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10. The hydraulic damper of claim 1 wherein the first
anchoring unit and the second anchoring unit move axially
relative to each other.

11. The hydraulic damper of claim 7 wherein a sealing
layer made with an elastomer covers an area of contact on
the displacing element.

12. The hydraulic damper of claim 1 wherein the displac-
ing element 1s made with a polymer.

13. The hydraulic damper of claim 1 wherein the volume
of the equalizing chamber 1s variable.

14. The hydraulic damper of claim 1 wherein the damping
duct includes a duct outlet.

15. The hydraulic damper of claim 1 wherein the displac-
ing element has a support unit embedded 1n an elastomer.

16. The hydraulic damper of claim 1 wherein the displac-
ing clement 1s designed as one piece.

17. The hydraulic damper bearing of claim 1 wherein the
displacing element defines a fluid duct next to the spring
component.

18. The hydraulic damper of claim 17 wherein the fluid
duct 1s 1n fluid communication with the operating chamber
via an opening formed in the displacing element.

19. The hydraulic damper of claim 17 wherein a partition
exposed to damping fluid separates the operating chamber
from the equalizing chamber.

20. The hydraulic damper of claim 19 wherein the parti-
tion 1s radially enclosed at least 1n part by the damping duct.

21. An hydraulic damper comprising:
a first anchoring unit;
a second anchoring unit having a housing;

a spring component connecting the first anchoring unit
and the second anchoring unit;

an operating chamber 1in fluid communication with the
spring component;

a displacing element 1n fluild communication with the
operating chamber, the displacing element having a
first contact section and a second contact section and a
second contact section which 1s flexible, the displacing
clement movable between a first position and a second
position; and

an equalizing chamber 1n fluid communication with the
operating chamber through a damping duct, wherein
the damping duct has a first section and a second
section, the first section being formed 1n a support
situated between the equalizing chamber and the oper-
ating chamber, and the second section being at least
partially formed by the first contact section and the
second contact section of the displacing element.

22. A method of damping movement with an hydraulic

damper comprising:

(a) storing fluid in an operating chamber and an equaliz-
ing chamber of the hydraulic damper, the operating
chamber and the equalizing chamber m fluid commu-
nication with one another via a damping duct; and

(b) lengthening the length of the damping duct by sealably
engaging first and second contact sections of a displac-
ing element located within the operating chamber with
a support unit.

23. A method of damping movement with an hydraulic

damper comprising;:

(a) storing fluid in an operating chamber and an equaliz-
ing chamber of the hydraulic damper, the operating
chamber and the equalizing chamber 1n fluid commu-
nication with one another via a damping duct;

(b) lengthening the length of the damping duct by sealably
engaging a displacing element located within the oper-
ating chamber with a support unit; and
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(c) releasing fluid from the damping duct when the
pressure on the fluid exceeds a predetermined pressure.

24. A hydraulically damping bearing comprising:

a first anchoring part;

a second anchoring part that 1s moveable relative to the
first anchoring part;

a spring element acting between the first and the second
anchoring parts;

a operating chamber filled with damping fluid;

a equalizing chamber separate from the operating cham-
ber and mm fluild communication with the operating,
chamber via a damping channel delimited by a channel
wall, the volume of the operating chamber being
changed 1n response to the relative motion of the first
and second anchoring parts so that damping fluid 1s
moved 1n the damping channel between the equalizing
chamber and the operating chamber;

a partition which 1s acted upon by damping fluid and that
separates the operating chamber from the equalizing
chamber, and 1s supported at a supporting body;

a displacer having first and second contact regions, the
displacer being mounted to the first anchoring part and
which extends into the operating chamber, and 1is
moveable, together with the first anchoring part relative
to the second anchoring part, wherein the damping
channel has a first and a second channel segment
extending 1n the circumferential direction, the {first
segment of the damping channel being formed in the
supporting body, and the channel wall of the second
segment of the damping channel being at least partially
formed by the first and second contact regions of the
displacer.

25. The bearing as recited in claim 24, wherein the
displacer 1s a limit stop which limits the movement between
the first and second anchoring parts.

26. The bearing as recited in claim 24, wheremn the
channel wall of the damping channel 1s formed 1n part by a
supporting body situated on the second anchoring part.

27. The bearing as recited 1n claim 24, wherein, when the
bearing 1s 1n a partially elastically deflected state, the first
contact section of the displacer, which forms a first section
of the channel wall, rests on the supporting body.

28. The bearing as recited in claim 27, wherein the
displacer 1s elastically deformed while resting against the
support unit, in response to the movement of the {first
anchoring part relative to the second anchoring part.

29. The bearing as recited in claim 25, wherein the first
contact section extends 1n an axial direction of the bearing,
towards the supporting body.

30. A hydraulically damping bearing comprising:

a first anchoring part;

a second anchoring part that 1s moveable relative to the
first anchoring part;

a spring element acting between the first and the second
anchoring parts;
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a operating chamber filled with damping fluid;

a equalizing chamber separate from the operating cham-
ber and mm fluild communication with the operating
chamber via a damping channel delimited by a channel
wall, the volume of the operating chamber being
changed 1n response to the relative motion of the first
and second anchoring parts so that damping fluid 1s
moved 1n the damping channel between the equalizing
chamber and the operating chamber;

a partition which 1s acted upon by damping fluid and that
separates the operating chamber from the equalizing
chamber, and 1s supported at a supporting body;

a displacer having first and second contact regions, the
displacer being mounted to the first anchoring part and
which extends into the operating chamber, and 1is
movable, together with the first anchoring part relative
to the second anchoring part, wherein the damping
channel has a first and a second channel segment
extending 1n the circumierential direction, the first
segment of the damping channel being formed in the
supporting body, and the channel wall of the second
segment of the damping channel being at least partially
formed by the first and second contact regions of the
displacer, wherein the second contact section extends in
a radial direction of the bearing, forms a second seg-
ment of the channel wall, and 1s adjacent to the second
anchoring part.

31. The bearing as recited 1n claim 30, wherein the second

contact section 1s flexible.

32. The bearing as recited 1n claim 28, wherein, in the area
of contact of the second contact section, the second anchor-
ing part 1s covered by a sealing cover layer that 1s specially
made of an elastomer.

33. The bearing as recited 1n claim 24, wherein the
displacer has a supporting body embedded 1n an elastomer.

34. The bearing as recited 1n claim 24, wherein the
displacer 1s formed 1n one piece.

35. The bearing as recited in claim 24, wherein, in the
operating chamber, the displacer partitions off a fluid cham-
ber adjacent to the spring element.

36. The bearing as recited 1n claim 35, wherein the fluid
chamber 1s 1n fluid communication with the rest of the
operating chamber via an opening formed in the displacer.

37. The bearing as recited 1n claim 24, wherein a con-
nection 1s established between the fluid chamber and the
operating chamber through an opening which 1s provided in
the second contact section, and through the channel outlet,
the channel outlet and the opening being situated next to

cach other.

38. The bearing as recited in claim 24, wherein at least a
section of the partition 1s radially enclosed by the damping
channel.
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